The jr-electron charge Qf in alternant conjugated systems with one heteroatom is considered. A complete proof of the law of alternating polarity is presented. The integral expression for Q* is decomposed into a number of relatively simple terms, which give some insight into the dependence of Q, on molecular topology.
The law of alternating polarity is one of the classic results in Hiickel molecular orbital theory (see e.g. [1]). It was formulated and proved by Coulson and Longuet-Higgins [2]. According to this law, in an alternant conjugated yr-electron system with one heteroatom, two adjacent atoms have always opposite polarity, i.e. their 7r-electron charges have opposite signs. In other words, the ^-electron charges alternate in sign along any path in an alternant conjugated system with one heteroatom.
In fact, Coulson and Longuet-Higgins [2] demonstrated only the sign alternation of the atomatom polarizabilities in alternant hydrocarbons, although (as we shall see here) a quite similar argument can be used also in the case of ^-electron charges.
In the present paper some results related to the law of alternating polarity will be exposed, which are obtained from graph theoretical considerations. A graph representation of heteroconjugated systems was developed in the first two parts of this series [3, 4] whereas the atom-atom polarizability ji r8 conforms to the relation
The jr-electron charge density is, of course, related with Qfc as = 1 -Q*. If H denotes a graph with n vertices, then in the above formulae (H) symbolizes the polynomial (in the variable x) which is related to the characteristic polynomial P (H, x) of H as follows: •CO CO oo 
w 'vovi... vp.vovi... v p ) with VQ = T, v p = s and the summation going over all the paths W connecting r and s. Since
we arrive at the graph theoretical identity
P(G-r)P(G-s) -P(G) P(G -rs)
= ||P«?-TF)
(5) is an immediate graph theoretic reinterpretation of (3) and (4). Nevertheless, this result seems to have been fully overlooked until now both in graph spectral theory (e.g. [7] ) and in the topological theory of conjugated molecules (e.g. [8] ). (7) for all x. The equality in (7) From (7) and (1) we conclude in a completely analogous manner that the following statement holds.
From (5) we straightforwardly obtain (G-r)(G-s) -(G)(G-
Theorem 2. The ^-electron charges in an alternant conjugated system with one heteroatom alternate in sign along any path in the molecule and sign = -(-l)«<r,a) sign h. This is just another formulation of the law of alternating polarity.
Substituting (6) back into (1) we deduce Theorem 3.
and
The above (exact) formula enables the following topological interpretation. The jr-electron on the atom s is induced by the heteroatom in the position r. The influence of the heteroatom is transmitted by all paths W which connect r and s. The effect transmitted by the path IT is the first summation in (8) . The influence of the heteroatom is also simultaneously transmitted by two paths; their joint effects to the net charge on the atom s are given by the expressions (MJFa, Wb), second summation in (8) . From the formulae (9) and (10) we can now deduce the following topological rules. 
